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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire StX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )M Responsive to communication(s) filed on 04 November 2003 . 
2a)D This action is FINAL. 2b)l3 This action is non-final. 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) h2Q is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) S The drawing(s) filed on 04 November 2003 is/are: s)M accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Claim Objections 

1 . Claim 4 is objected to because of the following informalities: 

The limitation "virtual routing system of claim 1" should be changed to "virtual disk 
formatting system." Appropriate correction is required. 



Claim Rejections - 35 USC § 102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 



3. Claims 1 2, 4 - 6, 13, 14 and 16 - 18 rejected under 35 U.S.C 102(b) as being 
anticipated by Shinohara (US Patent No. 5,742,934). 



4. With respect to claims 1 and 13, Shinohara discloses a virtual disk formatting system 
(figure 1) comprising: 

a number of mass-storage devices (4) having physical sectors (figure 2, 4) of a first sector 
length (col. 3, lines 58 - 60, physical sector length is 528 bytes); and 
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a routing component (3) that provides a virtual disk interface to the mass-storage 
components (4) by mapping access operations, received from external entities, directed to a 
virtual disk (1) having virtual sectors of a second sector length (col 3, lines 60 - 62, logical 
blocks of size 512) to the number of mass-storage devices. 

5. With respect to claims 2 and 14, the routing component is an integrated- circuit storage- 
shelf router (col. 1, lines 44 - 45). 

6. With respect to claims 4 and 16, the routing component includes a processor (figure 1, 6, 
col. 3, lines 39 - 55) and firmware/software programs that carry out virtual disk formatting. 

7. With respect to claims 5, 6, 17 and 18, virtual sectors are mapped onto contiguous 
physical sectors (figure 2), allowing the physical sector and byte address of the first byte of a 
virtual sector to be calculated, when the second sector length is greater than the first sector length 
(there is no evidence to suggest that address calculation as claimed is prohibited in Shinohara's 
disclosure). 

8. Claims 7, 8, 10, 19 and 20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kahn tt al. (US Patent No. 6,952,797 \ hereinafter "Kahn"). 

Kahn discloses a virtual disk formatting system (figure 1) comprising: 
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a number of mass-storage devices (150) having physical sectors of a first sector length 
(figure 2, 250, the length of the a file block with appended checksum); and 

a routing component (figure 1, 105 - 145) that provides to external entities a first virtual 
disk interface to the mass-storage components (150) by mapping access operations, received 
from the external entities (figure 2, 210), directed to the first virtual disk interface having virtual 
sectors of a second sector length (figure 2, 215) to an internal, virtual disk interface (220) with 
internal- virtual-disk-sectors having a third sector length larger than the second sector length (225 
and 226, 4096+64, additional 64 bytes for error detection/correction are allocated to process the 
block, the claim does not require that the third "virtual" sector be contiguous), and then mapping 
the access operations from the internal, virtual disk interface to the number of mass-storage 
devices (250, 255). 

9. Claims 3 and 15 are rejected under 35 U.S.C. 102(e) as being anticipated by Biskup et ah 
(US Patent No. 6,751,757, hereinafter "Biskup"). 

Lee discloses a virtual disk formatting system comprising: 

a number of mass-storage devices (figure 4, 302, see also figure 9) having physical 
sectors of a first sector length (all physical drives have physical sectors of defined length, see 
also col. 4, lines 8-10); and 

a routing component (figure 4, 400) and that provides a virtual disk interface to the mass- 
storage components by mapping access operations, received from external entities (304), 
directed to a virtual disk having virtual sectors of a second sector length (figure 3, logical block 
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or alternatively, clusters, see col. 4, lines col. 4, lines 57 - 67, hosts view these sectors as logical 
blocks and operating systems view a collection of sectors as a cluster) to the number of mass- 
storage devices, wherein the routing component is an integrated-circuit storage-shelf router (col. 
5, lines 26 - 28), and wherein the storage-shelf router provides a fibre-channel-disk-based virtual 
disk formatting interface (col. 13, lines 20 - 25) to external entities and maps fibre-channel-disk- 
based access operations to a number of ATA disk drives included in a storage shelf containing 
the storage-shelf router. 

Claim Rejections - 35 USC §103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kahn in view of 
Jackowski et al (US Patent No. 4,809,273, hereinafter "Jackowski"). 

Kahn discloses all of the limitations of the parent claim as discussed above. However, 
Kahn does not specifically disclose that the system uses longitudinal redundancy check code. On 
the other hand, Jackowski teaches how to implement a CRC code generator/verifier. Jackowski 
also discloses that a longitudinal redundancy code is a special case of CRC (col. 3, lines 1 1 - 
23). 
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It would have been obvious to one of ordinary skill in the art, having the teachings of 
Kahn and Jackowski before him at the time the invention was made, to the CRC generator 
teaching of Jackowski in the system of Kahn to be able to actually design and implement the 
checksum calculator/verifier (figure 2, 230 and figure 3, 355) since Kahn discuss checksums in 
general and does not disclose details of what type of checksums are to be use or how they are 
calculated and verified. 

12. Claims 1 1 and 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Biskup in 
view of Kahn. 

Biskup disclose all of the limitations of claim 3 and 15 as discussed above. The main 
difference between these claims and claim 1 1 is an interface with internal- virtual-disk sectors 
having a sector length larger that the second virtual sector length. This additional limitation is 
taught by Kahn as discussed above in rejection of claim 7. 

It would have been obvious to one of ordinary skill in the art, having the teachings of 
Biskup and Kahn before him at the time the invention was made, to use sector and block 
checksums teachings of Kahn in the data storage system of Biskup in order to improve the 
reliability of the data storage system (Kahn, col. 2, lines 20 - 23). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Woo H. Choi whose telephone number is (571) 272-4179. The 
examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (571) 272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Woo HTChoi 
October 23, 2005 



